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= (54) Title: PROCESS FOR ACYL-TRANSFER ENZYME REACTIONS WITH ACYL- COENZYME A 
~ (54)«MCD«»: T*>;UziX>-tf>f AA$ffll^S7'*>;uStejKaf^SJ£^^ 

^ (57) Abstract: A process for acyl-transfer enzyme reactions which comprises transferring the acyl group of an acyl-coenzyme A 
(acyl-CoA) to an acyl acceptor, characterized in that an acyl-CoA is produced and/or reproduced in the reaction system from coen- 

<^ zyme A by chemical transthioesterification with an acyl thioester and used for the reaction. According to the process, an expensive 

^5 acyl-CoA is nonenzymatically reproduced in the reaction system, so that an acyl-transfer enzyme reaction can be made to proceed 
continuously only by adding a small amount of an acyl-CoA and an acyl donor and an acyl acceptor to the system. Thus, the process is 

^5 applicable to industrial production of various compounds including useful biomolecules and synthesis of polymers such as polyester. 
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10 ^h:#'g'^fe> ^:t=^y^y'/l^^mi^^^it^^^m (Z. Naturforsch 29C, 
469-474(1974) ^ Z. Naturforsch 30c, 352-358 (1975)) ^ J. Am. Chem. Soc., 1953, 75, 
2520. J. Biol. Chem., 1985, 260, 1318U ^(7)flfc#< (Dit^-^f^^-A^—m^F^^^ 

C o A'^^!fe^^^fflV^6:fe'^;fe ir;5S^^$tvTV^5 (Appl. Microbiol. 
20 BiotechnoL, 1994,40,699-709) :L^h<DmmKJ^-WiX\-t^(Om^Xhhm 
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ilV^|5B!9. Ti^/l^CoA^ 10,000 ^&.±^m^'^^\ftl^=^ :^ hmi^HM^ 

\,^fm^K^^^Mm UTT-fe^/VC o A^ff^-r5l*^^>fc5;5S (Bioorgamc 
Chem., 1990, 18, 131-135) . iz^<D^mBM^^^m b 2 tS^T'feSfcfe^^i^ 

5 ^m<D±mmx^:^n^m<o^mmnm^xM . -^wmmmm 
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5(Curatolo, Phann. Res., 4:271-277(1987) ; Kerscher b, Eur. J. Dermatol., 
l:39-43(1991))o 

m:^}i£^->mm^mm (bse) ©?t?ii4(z>;fe«)ibi^miifeUii^<^**&M*^fe 

15 mm Pichiaciferrii o J: 5 ;^ 7 >f >'=fJliS^ ;^ :7 ^ :/=fi^:^, 7 

T V ^ 5(\Wckerham Stodola, J. BacterioL, 80:484-491(1960))o 7.-7 
BacterioL, 174:2565-2574(1992) ; Bibel b, J.Invest. Dermatol., 93:269-273(1992))^ 
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(Dt^^htlXlf^^ (FEMS Microbiol. Lett., 1995, 128, 219-228) o ^COtp-^h^ 
V (3-t Kn'^i^y^W— h) (OT. PiiBbmm'r^:itii^h^o ) x 

(3-t: Kadr-=y>^^l/— h-c o-3-t Kn'Sr-^^^l^W b) iU 
T> PHB-c o-PHV^B&IBi-Sr ) -^rOiSljt^^) U^-r 

^ .:RtJ«-e©«KH4:65^0-e*>o r i: b W5S§aiS;65iiA/fci (#IBBS 57-150393 

(*H#rFm 4393167^) . #MBs 59-220192 (.m'Hmwf-skmm 

10 0114086-^) . #MBH 63-226291 -^^^ (gfeim#fl^iBB 0274151 , #M 
Bg 63-269989 -f-^^) o Ud> Ul^^i^<^^@l^^jg'e?:i^^#J#:|^tc: P H A^^ 

^fc. PHA%^S-r5#^<^fc#«{j:SE5ca:;dS2fe||lc:^P5;0^;i/j;oT 
#:^;it;6>e>^ PHB, PHV. PHB-c o-PHVJ^^<DPHA'^(D?9F 

<5 (<i#§BBS 63-269989 -^^iSt^. #IBHS 64-48821 -^^^^ ii#5H¥ 1-156320 -^-^ 
1-222788 #583? 5-93049-^^^) ^ 

{^^j^SfcfetJlie^^-f b%BfM<^PHA^f^(9tti^-5^3tt-t?J*J^^<. :^fcPH 
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Tri5&V ^ (FEMS Microbiol. Rev., 1992, 103, 207-214) o ^ h |J:*ilMXSt-*3V ^ 

X h ^m(Dit^m ^^t^Wi^^MW- J: ^ mM<D p h a 19 m-rtc mc, ^ 
5 \7LX^PHA(ommn^^^mm^i^:k.x\^^o 

(H/jlofc 7-265065 -i-<i^#. 10-108682 -f^^. #^ 2001-516574 

10 -^^^ (W099/14313) ) „ 

oK^J:^. 1^^#^ISi^t:fflV^;&V^PHB©-f VK-hn (in vitro) a-g-IJ^iSfe^dspB 
IS $ i^MXMm&ti: P H B dS^j^-T?^ S J: 5 Kl^ct o fci (Proc. Natl. Acad. 
Sci., 1995, 92, 6279-6283^ Int. Symp. Bacterial. Polyhydroxyalkanoates, 1996, 28-35, 
15 Eur. J. Biochem., 1994, 226, 71-80, Appl. Microbiol. BiotechnoL, 1998, 49, 258-266, 
Macromolecules, 2000, 33,229-231) » 

^<D^. PHB&s^COPHAhmMMZ^ifhu (in vitro) M^:^^X-B-^ 

-e# 5 ;i i: ;is^$tt, n^m^mmxi-tm^x^ f£f)^oftp h a<7)^^ y 

20 1^ ^ irifc (Biomacromolecules, 2000, 1, 433-439, Appl. Microbiol. BiotechnoL, 2001, 
56, 131-136, Macromolecules, 2001, 34, 6889-6894) » ^(D:Jf^Xn^'^^]} 

^>}fhT^ (in vitro) m-a-JJ^lfeT-fi^fSttl^Wf-rv'/VC o A^ 

25 ^©^a?)rt^/wCo A©^ffl*^3BiJe>Ti>»lc:*lJ^S:ii:"^, XM^i^^ 
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— -Ti^if hu (in vitro) m.'^:^mx-n. mm<D^Mtvxr->/i^coA 



R°— S-f-O— C— R^— O+H + R°— S— O— G— R^— OH 




o 



R°— S-[-0— C— R^— O-j-H + R°— SH 

5 V & /n+l (COA) 

M b¥^;5S 1 ^j^-f o#;!jn $ tb^ C o A;OS 1 r»-^=-5JctH $ tuSo 
10 -r ^^If h n (in vitro) fi-a-^fe-Ctir o Afi^ilt>tS<^**S^Smf^l- 

T-^/wc o A<Z)^^^M;tS:ii:«'fev\ r<o:/i:fePHA(D^fe]^i4f*^?iJt>-C 
i£ < , >f :^ tf h n (in vitro) M^^^Xi^m VfcPHA<D=i::^ h 

;^e*3. r oMU-CS/;S:5^i^(e:]«^i^-r'^?i-rs c o A<^^^^Jffl;^fe^ 

X^XV-t^^}) :^^t~Sl*:^^>>fe^tl/TV>S(FEMS Microbiology Letters, 1998, 
168, 319-324) o rtb«m'^^^S^S^4'tJ:@^^i T"fe^/VC o A5^>-t iJ' — 
-^^ATP^*#$iir6^^T?«^S^S:^{-WbT< 5C o A^T-fe^/l' 
20 CoAtd^l^L^ ^ fc":^— /^C o A h7^^;^:73;9— 3 -t: K 
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^ 3 mmhi^m $ ^ Km^^xm^-vh 5 a t p -h^m-vh^ zt-A^tbT. 

®^clfflV^fc^*PHA^X||6^^^:^^•f-5(7)-ef*PHA(DMat=^;^ hSrTtf 
S r i:;&s@i?)-CBIi-CfeS «!;W*3^'5^#jfev\ ^fcC o A^Ti^/v-C o A 

15 

^mmn, T-^/VC o AS^tm-^C o A^m^ffiV>SX^6^/jrTix/V^^ 

t;:^ ft6i^»«^*ft^^ (Co A) x^mmKmmx^ ?>mmmj::^m^mm'r 
25 3ti-5i^{e:. ftfeji^s<^^i^^ (Co A) x^mmKmmx%^:^m^mm'r 

S w i; {cfcSo 
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^■^i^t(Di\:,^^'f-:t=^::^T/i^?S^^R}t>KXoX. AA J: Ti^ 
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10 mmKs^<^mo 

15 7 . Ti^/VS^^^;55^ y i^*3j;t)«/*^«:^Op^#:-efeSM^2 ICIB 
9. -fey:/ c— /'^/V'^ ^;&s;^:7^ vrf^^;^ ( 

20 Sphingomonas) Jlj^^S5l5(7)'fe»<^Tfe5S&^8 {ZllS^OT v'>'V^^g^^^S 

1 1. u.^<^n\z.ri^)v^'^^'^^ r^'yjvm^^w-. =i:ti^4?»^AA. ^ 
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10 >^3i=/V3i;^-7^/v.-cfe5ttr]Si 3 {Clamor v'/i^^^^^m^jiS^^iSfeo 

15. k Kodrt^T/V:*y^— b'^::^-73i=.yV3i;^-7^/W35S3 -t: Ktadf^i^ 

16. 3-k Kn'^'^T/i^;^/^— h^:^73iC=./V'rc;^'7^/v^S3 — t Kn 

hS^I llJ:|Bm<^T-S//i'S^^^^HlS:^feo 

18. sKyt: Kn:^r->T/V;&/3^— hi^:^:^'— h:=:T (Ralstonia) 

20 MS5fe-efe5t&:si 7 iz.mm.<Driyji^mm^mmRft^:^mo 

19. h^T (Ralstonia) MH^'^/l^:^ h:=:T « .J— h n 7 r (Ralstonia 
eutropha) -CfeSttT^ 1 8 lC|B«OT->'/VS^^^mS;S;:J^^fe„ 

2 0. ^v'l^;^ h^T • hn:7r (Ralstonia eutropha) }s=x • 

jLw- 1> a :7 T (Ralstonia eutrop ha) ArCC17699 1 9 (JllB^OT^^/l^ 

25 m^mmR^^:^mo 

2 1. M«7:;!^S9(Z)V^-ft^/6^{;IiBm^^Ti//V^fe^^^S^&^^V^S;:^ 
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3S2 1 (c|B^<^M5t:3^?Sfeo 

2 3 . 1 0 {^:|Bm(^T->'/^Sfe^^^SJ^;:t^ffiv^5-fe7 ^ Ym(omm. 

5 ^fe 

2 4 . tu^S 1 1 2 0 <7)V^-rtt^^^^:|B^(^T->'/^^^5^^^S^^??rfflv^ 

10 IB^OsK y =i^:^'r/vm(om^^. 

2 6. y t: Ka dr->T7V;!& / oi— h ^SJi? y (3 - b: Vn^i^T;V:ij J 

27. J^y (3 -t Kndri/T/VjJ&y^^n— ;$S7}f y ( 3 _ t pr n ^a^^i^:/ 

15 



20 ^0J(^#^^^^ig 
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±mm2<DWim im^i^±m.Rjt>) \^±^mi(Dmm m^mr i^/i^mm 

10 (1) M^mr-y/u^m^^Jt^ 

(l-l)C o 

T±^/i^iir/i^^ ^:ym-»^^-^ (EC 2. 3. 1. 1) , T^hT^f- 

15 A^CoA^:t9^'^ (EC 2. 3. 1. 9) ^ -fe y >- C—^V>% h^/l^ 

h7^^;^:7.ii7— ^ (EC 2. 3. 1. 50)^, TEC 2. 3. 1. 

M^%ii^ti:-^flX\t^^ (Enzyme Nomenclature, 178-199, Academic Press, 

20 iNc.(i992)) o ^xh. ^^--mm^mm\^mmpn^n^-rmmi!)^-^h\mm 

25 i\-2)Ti^;vmm^w^ 

^^mKi:^M^^T^^/vmmm^-i^\^^x^m't^Ti^jvm^^w\'t. c 
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<mm-r^:itf>^x^^o m^f£. r-fe^/v (cHgCo-) . :7^t3 t:-;^::!/^ 
(CH3CH2C0-) . ^^D/i^ (CH3CH2CH2C0-) , ^yzf'f-])^^ 

( (CH3) 2CHCO-) . T^yn^/W (CH2 = CH-CO-) ^ ^ ^ 
Vti^/U (CH2 = C (CH3) -co-) . y<Jl^^ b'f/V (CH3- [CH2] 
14-CO-) > ;:^^Tn^/i^ (CH3- [CHg] 16-CO-) , 
(CH3- [CH2] 6-CH=CH- [CHg] B-CO— ) ) ^<Z>C2~C2 

ifjis^ff btbSo ^>o^^. rtte>fii^?!i^T**>«9> m^\s.. mwjmri^jvm 
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• ^icisggro^DS^. Co A^mo^jttt;&s$ii^^tu. ^i^^^tmn-t^u^x 

25 :*:|§^©S^&«> ^g^lclMb-Cli C o A^^O^^IltjOSflgil^^tb, ^i^^ji? 
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(PHA) ^mif^:iti)mM^o ^<Dmmit9 om&L±^^^hnx^^^ 

(FEMSMicrobioLLett, 1995, 128,219) o H}J:*#^6<Jt^:?^N mMKC2^±(D 

:^i!|c^{Cfi, T7^=¥/^gi^:oV^Tfi Int. J. Biol. MacromoL, 1990, 12, 92-101 
^^Cif^ 7 3i=./^g|le:oV>-CJi MacromoL Chem., 1990, 191, 1957-1965 ^ 
25 Macromolecules, 1991, 24, 5256-5260. Macromolecules, 1996, 29, 1762-1766 fj: 

:7ai / drS^^^e:oV^T^* Macromolecules, 1996, 29, 3432-3435. MacromoL 
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Chem. Phys., 1994, 195, 1665-1672 ^:M^-a'^^:oV^■C^* Appl. Environ. 

Microbiol., 1988, 54, 2924-2932^ Int J. Biol. MacromoL, 1990, 12, 85-9K J. Polym. 
Sci., Part A, 1995, 33, 1367-1374 s Macromolecules, 1994, 27, 1675-1679 ^ 
Macromolecules, 1998,31, 1480-1486 HM^-^lCoV>Tf* Macromolecules, 
5 1998, 31, 4760-4763 ^if^ -J^^^Tn^lCOV^TW: Macromolecules, 1990, 
23,3705-3707^ J. Chem. Soc. Polym. Commun., 1990, 31, 404-406^ Macromolecules, 
1992, 25, 1852-1857. Macromolecules, 1996, 29, 4572-4581 fj:if^^^i^Mi^^ 
V^T^:i Macromolecules, 1999, 32, 7389-7395 tH ^i::^^fhtcPHAh^t.fl. 

20 ^^jt^^mif^^Ltt^-^mxh^. ^(Dm-^i'^m^^^'^it^mtvxPHAT:)^ 

(2-2) C o A^^ 

•r^m^s mmxh^^v \^ h^^^->TJv:fyy:j^—h->^^i^—^ (phas) 
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^■hfi^i!)K m ^ b-cf:± p H A s nwi^mmm^^ip^mmm't^ ^t^^m^ 

(J. Biol. Chem., 1989, 264, 15298-15303^ J. BacterioL, 1988, 170, 4431-4436^ J. 
Bacteriol., 1988, 170. 5837-5847) . m^m.^"^^ ^1 tX]m^'f-m^mm^:k& 
\^^MW^X^ 5 (J. Biochemistry, 1994, 33, 9311-9320, Protein Expression Purif, 

1996,7,203-211) „ ^fc:^mm<DM^'f-m-^R}t^xm.m^ti^mmi-i. ^(o^ 

UTfiPHA(7)^j^;$Sj:<^t3;}xXV>5^/^;^ h=T (Ralstonia) v' 
sL—Y^-)-:^ (Pseudomonas) JR, ^n^^^J>. (Chromatium) My Vf" 
15 :^n\f:^}£'7 (Ectothiorhodospira) JR^tiCJe>#< 0|g(^i^trWS r ^ d^jii 

Ji^/l^;^ h^T • hn:7 7' (Ralstonia eutropha) ArCC17699 (D P HA S <D 

at^^=^?lr¥ilU ^(Z^mmjlff^v-zny :aeT ( Escherichia coli) ^f^Mb 

20 T^«b. ^<D^«m^;et:>b^M(^PHAs^tti±i**i^bx. i^^^^a-a-s 

(2-3)T->'/VS^-^#: 
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5^:^01 ;;^f^7K©^^fefi^Jx.ff, j. Am. Chem. Soc., 1973, 22, 5829 {JlfB^^ 
5 it^'^'HiXh 5 (Int Symp. Bacterial. Polyhydroxyalkanoates, 1996, 28-35) „ 



t 



CoA 



R°— S-f-O— G — — O+H + R°— S— O— C — R^ — OH 

II / II 

o / o 



R°— S-f-O— C — R^ — O+H + R°— SH 



n+1 



(CoA) 
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xpHA(D±m^^n^^<Diz.0mi^m^x-h^o ^<D^^\c:;^%mi-t. m 
^mi^PHA^^m-t^i^mxh^o 

15 m-^^^f>^. mt i.xnmmRm7imm^ti^m^t u-r. umt i^xno^c 
^giH^fl8«. ^4^©^-^. mmm^^^. h?>\f^n^m.mmnvft^mti: 

21 
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C o A(D^:t::r.^TM\:\.XM^R}i^^<Dmmt l^M^^it^m^m^?>o 

5 

10 MMM 1 : T / —/V ^}V/<fV ^ x — h ) (O^^ 

J: < ^-^T^ilg^ b;fe7 7 >^ 3 I^lMtK-J^^ n a p« V 6 m L %m:i!jn 

Hl3i^?a^fe^Si|< ;^c5^-e3%mm7K^^ilr^*PU;feo 

:2f-le:^L-C, 3%4i^;!k^'C3Iil, t&fp^:^7K-e 2 lElS5fc# b:^^. mt^ 

•^hi/7:7.f- : ^^1^V/@^^al^/U=2/l) \Z.^^Xif^W^ 

m X.X'f'^-y zx. ^'r—y ^#fc„ 

:±V>' C-y</\^^ h>f/l'b7>';^>'ai7— ^ (SPT) (DmM 

s p Tmmmmmm^mco ^mmmmi^(Dipmm. s p rmmmn ikushiro, 
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H. 5) J: S rihe Journal of Biological Chemistry 276, 18249-18256 (2001)J (©IB 

^^9^-^- (ia^J#-^ 1 XTJ?Ba^J#-^2) Srf^^U. Sphingomonas 
5 paucimobilis (Pm^i^DN A^mS.t UT. &>T(DmW'^P CRkC^ «9 S PT 

10 N^dSffi:?^^-^ 5 ' — accatgaccgaagccgccgctca— 3 ' (ia^lJ#-^ 1 ) 

C^fflT/^-f-^— 5' -taagctttcagccgatgacgccg- 3 ' (ia^J#-^2) 

LATaq 9— if (Polymerase) , 

15 mmm^i^ <ins> 

dNTP #200azM. 
?KS 2 5 |i L~ 1 0 0 jti Lo 

20 ^^mS 9 4^). 3 0#. 

T=^— /VtaS 4 0 + 0. 2 S'C/i^-^tJ^/K 3 0#. 
#3SaS 7 2"C. 9 0#„ 

7A(j:J:t)|HlJRLfCo wO^^t-^^JPS^^Nc o I -Hindm-e^SU 
25 Kp ET 2 1 d©Nc o I -Hindm©f>ti: 7^-5^— i^U ^^"X^ 

MBL21 (DE3) t5^^?i^®^mb^„ 
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ImM EDTA, 5mM DTT, O.lmM AEBSF i:fuy^T— 
5 -^mm^l) , 0.02mM PLPSr-^tf) ) 2 m L fJlSJSI^ U TkJ^U^'^dSt, 

m.=ummmx-mi 0 5>p^fiK#bfc#. (12,000 r pmx 

10 C o A"^ b y !>A|t2mg ^ L— fey 1 m g ^ 1 0 OmM HEPES-N 
aiOlimmW. (lOitM PLP^-^flp, pHS.O) SmLlC^^U, 
^^■'y^:^^—^—Xii<m^\^tio ^::{ei^:^>'ai^/WNV^^7^— h 3.5 

<m^^nm\^mt\.xsvTmmmmo.^Ta-L^mB\.. 24^^. 3 Tt: 

15 Xm.J^s^'^lto w<D^^2NT>'^=T^lmLt?T>'l-:i&yi4i! 

n n iJ? y — 7V (2 : 1 (v/v) ) 5 mL-e^^^i^iOife^J^^ 

l.Omg-efeofCo 
20 l:^-:7^i^=tiy:ym(0^mmi 

Tanaka, M. ^> fCli; 5 Journal of Chromotography 284, 433-440 (1984)Jc:|2ife(^> 
^^^fe{^:$l§V^TLC-FID (latroscan) SrffiV^T^^^ V=f?/V|^<7)^»55'W^fTo 
;/to UT1~1 Omg©i;^l: Kn;^7^>'=fi>'i/ (;?^ 

25 ic^^Li/t^lKl ju LSr. r^'ci-^hns/ KS n {i^]}:fJ^M i^mi^. 

MIB^ n nxjN/VA — 7« /W— 1 5 NT^'^— T^?^= 6 0:10: 
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1 TMiSUfCo JSIfl^Oa y lATROSCAN TH- 1 O TLC/FID Analyser 

^h\^nmfJ:>^^ ^ y'^^ K*feSS<^^»5^tffJi> %m (Analytical 
Biochemistry, 298 (2001) 283-292) ti:E^^^\Z.V. ^^sfei^^^^te^^flc-fkibfc 

LC-i^VT'/WMT/P' (3 0 0 /z L#4>f ^-f— h) KlOO fi L^^Dx 
AQCI*;^ (Waters ^±]^) 0 m L^^*qL. m.-hi^mWVfc. ^UX 

10 4 0 bfc^. TIB(DH P L C^#-C5^tlf bfCo 

: LC-VP ^/ V —X (^#®if^^) (^V-:?^ LC-IOADVP. :^ ^ A:^— ^ 
V CTO-IOACVP^ M^i^:?^^— SIL-IOAF, 3 h n — ^ — 

SCL-IOAVP) 

^ttl^ : ^^^W^ 821-FP (0>ls::5^3fe) Ex.244nm, Em.398mn. GainxlOO 
15 : SHODEXF-511A, 3 S^C 

: T-fe h= h y /U/;>< / — /V/tK/ h y p« ^/l^T ^ >'= 4 8 0/ 
3 20/190/7, 1. Sml/miiio 

20 T-fe h yyv/T^i^y— /^=6 0/4 o 

^SIISJ: t) 1 ^mcO V^Ti^f^y'^^^^ hX^mx. (1.5ml/min) 

i 

1 2^mn^^^^mm (1.5ml/min) 
25 i 

W^m^ ^^mm^ l i>^(Z)y c=ir^7X^^>' hT*^m;t (1.5ml/min) 
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i 

2^mmmm^mm (i.5mi/mm) ^m^m^m-r, 

5 

h^/VCoAl Omg i: L— fey ^'l mg ^ 1 0 OmM HEPES- 
NaOHM»^ (1 0 liM PLPfSr-^tf. pH8.0) 5mL{J:^j^U> 

10 -CSPT)^a^^^0.5mL^»b^ 24^^. 3 T'C'C^iS^^-^fCo 

^y-zV (2 : 1 (v/v) ) 5mLt?^^«f HURUyto 

15 

C o A:^ h y !^A|i:2m g i: L— y^'lmg^l 0 OmM HEPES-N 
aOHM»^ (IOmM PLF^-g-tf. pH8.0) 5 mL IC^^PFU^ 

^^5'^;^i5'— 7-'-ej;<m#bfco •?::i{;i^::r:7 3in7WNVv5:7^— h 3.5 

a^fc^^ LTSPTm^^MO.SmLSr^PU 2 4^r^. 3 T'C'C^^S: 
i^/^iS'/— (2 : 1 (v/v) ) 5mLT'^^^^l(7)>fc^^^^^i^i^^ HjIjX 

25 3-^h-:^}ih'v2:^7^:^=fi^^^^^m^mvtct:i^. ^^*W:J^2.2m 
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(1) : 3-:^^yy^U—h^'^/l^:^^T^^(0'k^ 
\^f^ 4.3 &(D}f])i^iyt 2.2 g (DT-^^/V^ U=7 4 Y<DmW.^^B%Wr 

^m^^mmsirK^x^. ^^/omMmm-r^^m. :^^^:^-e2iii^5fc#-u. m 

V:^^/l-6 0(D;;&7A^p-^ (2 0 cmXO 1 cm. ^il^fi 

15 : @^m:J^^/V= 2 : 1) -t?)»SiU i!> b|lfe-e;*--f /l-^bttD 0.60 gO 

mm:3-:i-^yy''^U- h3z^yi.:3i;^-7-7V^#rc:o itZ^fiTlcMM^Jil-MU-C 

•h NMR (in CDCI3) 5 4.20(q, J=7.1Hz, 2H), 3.47(s, 2H), 2.27(s, 3H), 1.28(t, 
J=7.1Hz, 3H); 

20 ^ ^ C NMR (in CDCI3 ) 5 201.06, 167.44, 61.52, 50.29, 30.32, 14.29 

1 ( 2 ) : 3 - 1 Kt3 dr->:^^ V— h J^f^/V'az;;^^"^^^-^^^ 
f^j!tbfc>^^;^=i4''C 75.6m g <D7i<.mi\:.^^M-^ h y !^i^^2m 1 (^JJJ^tK 
^itJ^y-zWd^^O^bfc^^^it^U 2 0mg©3-::^-=¥y:/^I^ 

25 . — h^'^^l-:r.:^T/>^2m. 1 OJBiTK^^ / — /Hd^^bfc^l^^t^o < «9 t 
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5 *H NMR (in CDCI3) 6 4.17(q, J=7.1Hz, 2H), 4.17(in, IH), 2.46(m, 2H), 1.28(t, 
J=7.1Hz, 3H). 1.23(d, J=6.3Hz, 3H); 

' ^ C NMR (in CDCI3 ) 5 172.93, 64.28, 60.68, 42.91, 22.49, 14.18 
^2ml ©2MM;7«^/WT/^^-iJ;A^^^^0fETT?i^o< «9 ^g^Pblfe. 
15 m 1 <Di^^ n a V^AD^. ^faiS^355jhtf"^-e 2 0 m 3 %ilL^^:^ 

20 OcmX^lcm. ^^^fi^dr^^>' : @^^az^/^= 2:1) T*MMU. 
5^ /VJt^tO 1 2 5mg(D3-t Kn^$^>^^u— b^;e-:7 3:;=:/Uai;;^7^ 
>'^^#feo 4X^f*Mc*tiS^&lJ:*fU-C2 4%T?feofc„ ^(^-fb-a-i^ONMRr^- 

' H NMR (in CDCI3 ) 6 7.38(s, 5H), 4.33(m, IH), 2.83(m, 2H), 1.25(d, 3H); 
25 NMR (in CDCI3) 8 198.24, 134.90, 130.07, 129.69, 127.61, 65.23, 52.02, 

22.85 
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omM])>m^j'\^^^^j>>mmm (pH8.o) \m.w\^xmib^\^-k.mm.\^. 9.8m 

IMy :^^^^PLfCo 0.5m 1 ©i^3i^/Vaiw.^/W-e3|l]!5fe?^b. 

J^JBET"T?3i^^jrKl^— ^3 :/UT3 OmMOS-fc Ka dr->:^'^l^— h C o A 

10 

##M2 (1) : (R) -3-t Kn^^/y^I^— h^:^-7cc=i/^:ii;^v^/V 

2.53 got -zf^/v^J:^ '^/vi^V^v^ uv-i K^liTKi^^ ^/wtIn/i^AT ^ 

15 nMTX 1 5 bfco HfiiMTKi^;^ ^/v-zfx/vAT ^ KtJi^jiPP b:fe 0.5 g (D 
(R) -3-t Kn^iy:7'^l/-h^^;fjnUTSiaT'— 8fem#bfc„ 
(C6 Om 1 (D^^^m.^^-)m7L^ x/l^ : 7^/v= i : 3 

20 1 ^^StC^^^L. 1.5 g (Om.^:^ V 1^7 A tr-^£p 10ml (DTi^^m^^K., 

M^^m UT 3 - ( t -zf'J-jyy^'J:^ f-jv^y y ?V) zT^ h Sr#fCo 7lc_b-t?. 
25 870mg<^)3- (t -':f^;Vi:^;^ '^/Vi^V /U) '^'^U— hi:452mg<D 
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XI l^\cJm^ Lfc 8 4 6 m g (Di^l^^ n^^i^;V:i3 5 KSr^ b 
mW^. ^ta-Cl O^^mWX^t^o 2 0ml ©i^3i^/V3i-7"/Vtr*Bx.-C^ 

(^il^^* 5 roi^^^^/wSr-^tf^^i^:/) -csaomgcDS- (t 

##^J2 (2) : (R) -3-k Ko^i^:>'^l^— bCo A^;^-:3^;j^7"y'V(7) 

15 fc Ka ^l^zff- b C o A^:^-3i;^7'/w^;|r#fc„ 

##^?il3 (1) : 3-;^dry^^V'^— h3i^/V-:E^7^/KZ>'a'^ 

TlcJi-e. f£Mb:/h77;5^=»cfi-e3.9g(D^/i'K7-^^Sri 8 m i ©jgiTki^^ 

nn;»ii5'V{z:^^iUT^^^Lfci:::5-^. 18ml <Dmi^i> n n ;^ ^ l^\z. 
20 bfc 4.3 g © t° y i^V i 2.5 g l:f;t-:=:/U:^ n 7 K<0^^^^^^ 

25 (Omri^Mh:^^^ K7 A^Sr 8 0ml ©Itt^K^^iJ' / — /V4'-e51lJfBbfCo r O 
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''y^y^^jVQ QKO'fy'yJ^.^n-^V^vy^'— (2 0 cmX$ 1cm. 

: @^^ac:^yV=2 : 1) -CMl^b. d> /V^t^O 0.50 g 

* H NMR (in CDCI3) 6 4.19(q, J=7.1Hz, 2H), 3.40(s, 2H), 2.58(q, J=7.2Hz, 2H), 
1.28(t, J=7.2Hz, 3H), 1.08(t, J=7.2Hz, 3H); 

^ ^ C NMR (in CDCI3 ) 8 203.48, 180.07, 61 .33, 49.03, 36.32, 14. 13, 7.56 

10 ##^J 3 ( 2 ) : 3 - fc K n ^i^/^ U h ^^/^^^l^t^/kz)-^^ 

— ].3i^/wrc>^-r/v^ 1 m 1 (D&LyK^^ J —Mzmmx^fd^^^^^ < ^ 
l^n u:feo ^#«^j!a-^ 2 ^r^fTV\ ^(^^ 2 m i otK^t^^d u:feo ^S-^^ 

15 WL^i^fWm^^'^^\^. n n ^ iS' i^-e 2 lHl*AtU u^^. a^-^i^^^'^e^A 
• -elfejitb. MJET-e^i/^^fKl/— iX3 ^-LT. /v:i^(^2 1 2m 

' H NMR (in CDCI3) 6 4.17(q, J=7.1Hz, 2H), 3.94(m, IH), 2.45(m, 2H), 1.57(m, 
20 2H), 1.27(t, J=7. IHz, 3H), 0.96(t, J=7.3Hz, 3H); 

* ' C NMR (in CDCI3 ) 6 173.30, 69.64, 60.91, 41.46, 29.77, 14.40, 10.07 

##M3 (3) '.Z-\lYn^-y/^\^\^—Y^:^-y3:.:::.)V:3^^7-?V(0^^ 
7k-b*t?^j!SLfc7 7;^=»tfT-3m 1 (DJBfcTki^iJ' o n p« ^ i^SrJtl^U 
25 --1ml (D2MM;^^/WT/W^c=^!>AS:il^^MT-eJ^o< «5 i:^PbfCo 
•er^^JtT Immo 1 y^^i^o< t) t^^^DLfCo ^^-^3 
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xo.KO^J'^nxi:^^ ^-^^Px.. :^?&^^^Sihtf ^T' 1 0 m 1 3 %m.^mm. 

OcmX^lcm. ^H^fi^'^f-^' : @^^^^/V= 2 : 1) tfJ^SSU ^ 

^ H ISnVTR (in CDCI3 ) 8 7.39(s, 5H), 4.04(in, IH). 2.82(m. 2H), 1.60(m, 2H), 0.98(t, 
J=7.1Hz, 3H); 

NMR (in CDCI3) 6198.30, 134.67, 129.83, 129.46, 127.31, 70.04, 50.03, 
15 29.67, 9.96 

3 ( 4 ) : 3 - 1 Kn ^i^M u hCo A'^:^^:^T/l^<D^^ 

ovaM])i^m^]) ^j^^mmm (phs.o \z.mw\^xm-^^\^fcmm\^. 42m 

V Mz.m:^^i^tcmm^ma\.ft.o w^i^Muxsmmmif. 0.53m kt? 
IMP i^m^mMi bfco m^^m^ 2 m 1 <d t^/^-c 3 

25 

#%M4 :mm(Di^mtmm 
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'yfVT. Y =-T • h n 7 r (Ralstonia eutropha) ArCC17699 <0^ J AD N 
A-h^hUmWM'E. c oR I t Sma I (^5 k b p) ^^t)mu pU 
ClS\z.>7n-=^ly^\^XVHA^m^m^^^ (PHAS) ^^tszf^:^ 
^ KpT I 3 0 5^^^#bfCo ^felJlpT I 3 0 5 0No t I • S t u I J&f Jt 
5 (1.6k bp) p T I 3 0 5 tTT^V^l^— hi: bTTI3 2S<^^:7"7-^''=i'— 
-^P CRlJlJ; «9iiiliIbfcDNA<7)B amH I • No t I ©fJt (1 4 O b p) 
^^iJr — pQE 3 0 {^T^-y^M) ©B amH I ^ Sma I ^)^(0^ 
Sm^?ii-^bT9-ry— V3 KpQEREC^PHUfCo CI 

fi^±mMBi.2i (pREP4) Izi^ALT. ^^^Mffi<^;*:M0B L 2 
10 1 (pQEREC) ^f^bfCo ^<Z)::^:M0^ 1000ml ©LB^ife'f'. 3 Ot) 

NTAT:ffti-~y<.^/v^7J^\^m\^s (His) -PhaC (NJl^dSglci: ;^ 

15 5: iJ^y— /^^S^ffiV^T (Hi s ) -PhaC Sr^m ^^f^lJU^]^^^ t U 
-Cl Omg^#fCo ^^<^5>^*f*SDS-PAGE-e6 5 kDaT'fcofCo 
PCR(D^# 

— : aaggatccat^cgaccggcaaaggcgcgg (ia^J#-§'3) ^ 
T i^^-fe lyz^zfy-^ : tgcagcggaccggtggcctcggcctgccc (SB^lJ#-^ 4 ) s 
20 f-^TiJ^/l^: (9 4^4 5#, 5 8t:3 0#. 7 2^06 0#) X3 01^^^^ 

mmms ( (R) -S-t Kn=¥>':/5^V— h) (^M-^ 

5 m 1 <0 1 0 0 mM V >mtl V !^-^^^tC 0.015m g (Dmm^W^ UT^jS 

25 x^ < ^#bfc, m#5t^sriii< m^^nm\mt vx^mmm^ s o'ck 

rCKCSmlOlmMCoA-^hy lJ^i>.^^^^, 0.5m 1 2 0 mM 3 
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3 0X^-^2 4^KS^S$^fc„ m^^<Dm^^ 2 Om 1 (D^dri^ 3 Hl^Jfc 

5 tL^3|HlJlS^«9 5gbyb„ **m?^t*>'W"/^tJ'— ^iiUyt^. 3 0 Om 1 <Z>^i5'/ 

IHIUXU X^^iSa-C^^iU 0.4mg<O7Ky ( (R) - 3 -\i Vu^i^zf^ 
l^—h) ^^ito (3Ky ;^^V>'ifel!t(Z)GPC) ttMw=970000 t?fe 

10 'HNMR(inCDCl3) 5 5.26(m, H), 2.53(m, 2H), 1.25(s, 3H); 
* ^ C NMR (in CDCI3 ) 6 169.53, 67.99, 41.16, 20. 1 5 

it^m2 ( (R) - 3 - fc Kn dri^^^^l^— ©M-^ 

5 m 1 0 1 0 0 mM V U !> A^lJl 0.015m g <D^^Sr^n UT^S 

{CIS 0^X2 4^r^Si^?$ii:fCo ^fel3:;i0^^^2 Om 1 (D^'^-^l^XSm 

mmme ( (r) -3-^^ v^u^i^^^u^h) (om-^ 

5 m 1 0 1 0 0 mMv i^m:^ V ^Ms^^K 0.015m g (omm^wju vxmm. 
x^ < mwi^fco mwmm^m< m^^mm^mt vxmmm.m^ 3 o^ctj: 

25 ^*>> r:ite:5ml ©lmM3-t Kn^afi^::^^^— hCoA^^i:. 0.5m 
1 (75 2 0mM3 — Vn^i^zff-U— h^:i-y ^^/l^^^'rJl^^^^ (10 0 
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^Pb, $?>(j:3 o'Ct?2 4^^^lJ:$-^fCo m^:i<DmW^2 Oml <d^ 
HIUXL^o ::tb^3|Hlj^!?3gLfCo ^igUfc=^, 3 00 

^-^mVXmUV. M^m^X-nmVs 03mg(D^V ( (R) -3-t 

J:b^M3 :/f?!; ( (R) - 3 - t Kn ^^y^^ b) (Dfi-^ 
10 5 m 1 (Z) 1 0 0 mM y V^;^7 P J^^^tc: 0.015m g <7)^^Sr^P bT^M 

5nil<Z)lmM3-fc Ko b C o ASrii>U-f o^AP 

$e>lC3 0"'C-e2 4NFKS;^^$-^fc:o ^(c;i(7)^?^^2 Om l <Z)^^i^>'-t? 
3lHl?5fe?^b. Mlci Om 1 <^>^c2nj}^/VA-e^^cf(^^^!fe<^^tttH, HURb 
15 fco ;i^Sr3|llM«9 5gbfc„ ttttl?0[?*7W'.'^;? — -^ogb/c^. 300ml<D 
p^iS^y-y^f {-?^TbT2 4^^^feBbfc„ ^}i^l.fcttmm^^^^i^^S 
jgbTHIltJlU X^lfeiit^T'^MU 0.2mg©2Ky ( (R) -3-fcKnd^ 

20 it^m4 ; 

5 m 1 O 1 0 0 mMy V^:«7 V ^J^mmiZ. 0.015m g ©ffi^mSr^P bT^M 
TJ:<mi*b;^o ^#jS^^iS<«S^5@^lJ:^i: bT^^aS^ 3 O'Cfe: 
r Cli;i0.5m 1 ©2 0mM3-fc Kn dr-^^^^l^— h^;^-7ain/Vcc:;^ 
(1 0 OmMy V^;^; y l^ix^^tT-k h yyKZ>l : l^^fj: 
25 ^jS?) Srii> b-fomin U ^e>iJ:3 0'C-t?2 4i^raS^£:$ii::/S:o J^cfdC:©^ 
?S?r2 Oml (D^=3ff-ve3|lltfc^b, Om 1 (D^ n n:^/UM.XM^ 
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5 m 1 (D 1 0 0 mMP >^m:fJ V 0.015m g (Omm^UM VX^M. 

mM (R, S) -3-fc KcxdE^^/^^H/-— hCoA^. 0.5ml©2 0mM3 

mux 2 4mmRjt-^-^ito m^:L<Dmmt:2 0mi (D^^^^-^xsmm^ 

15 IRU Jf^lfcj^-e^^tU 0.3mgO5(Ky ( (R) - 3 - 1 Knde^>/<?^w 

' H NMR (in CDCI3 ) 6 5.12(m, H), 2.56(m, 2H), 1.53(m, 2H), 0.81(t, 3H); 
^ ' C NMR (in CDCI3 ) 8 169.71, 72.26, 39.17, 27.23, 9.76 

5 m 1 0 0 mM V i^wt:^ V ^j>>mm\^ 0.015m g (Dmm^mm UT^m 
xx<mi^vtio mwmm^m<m^^umimt ursmK^imM (r, 

4J^mR)t-^-^tco m^^(o^m^2 0mi<7:>^'^-^>^x3m^^v. jetc 

25 1 Oral <D^nia:^/UJ>.X^m^<D^^(^^tibm. mmX^tio ClttSr 3 UliMI 
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^^m^-^^m\^. 0.1mg<D3(Ky ( (R) -S-t Kndri/^^l^W— h) ^ 

5 mmma : (R) -3 -t Kn=3rV:^^V— h'5^:t-:7:tc:^yV^>^7"/Vd=»?3 
( (R) -3-1: Kd^arix:/^!^— (dM^ 
5ml(D10 0mMV>'m'^hV^J»mm (pH7.5) . ImMCoA-^-h 

y i> Ait^^sjc 0.015m g (Dmmtrwm x^xm^mM^ 3 o*c(j:4^*>it#bfc. 

fco *4tfcJ^^^:7^/ki5r— ;z,igl_^f^^^ 2 0 Om 1 (^p^iJ^y— /v4^^^:^^Tb 

X 4'CX 2 4mmMLmi^fCo ^^b;^et®i^tr:7-f /Vi??— ^SagUTIllilZU 
15 *^^j!^-e|fci!tb. 1.5mg©7Ky ( (R) -3-fc Kn:3|r^^^^U-h) 
^#fCo (:^V :^^1^>^W-<DGPC) fmw = 1070000 -CfeofCo * 

fc. bfc C o A<7)^:e-a;>^'7^7Hb t mm<D]^ft^mmm^ 3.4 iHlT-fc 5o 

Jt|55M6 : (R) -3-fc Kn^->::^^1/— hCoA^::r3i;^X/^;5i^e>jKy 
20 ( (R) -3-t Kn=¥-2^:;^f=-^— (DM-^ 

5ml(D100mMy:/^-^by«j7.^^ (pH7.5) . 1 mM (R) -3 
- 1: Kn dri/y^ V— h c o A^;^ai;^7^/v^^^t^: o.015m g (Omm^mu U 

fco tttti^^^^:7^/v^— ;5iibfc^, 2 0 Om 1 jJ'/— /Kt»l3:?^Tb 
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V ( (R) - 3- t KP'^rv':/^!/— h) (Om^ 
5ml<Dl OOmMy V^-:^hy (pH7.5) K 0.015m s(Omm^ 

WMvxmmmM^ 3 o'x:K^-tbmwi.fco ^(o±ki omu (r) -s- 

15 

< wm^M'tviib^ $ hi^Rjt-K!^^mx$>^mmmT->/>c o Aic^v^xt 
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*fc. PHA(DSSiat:frfe{^:*3V^T. -(>\^h^ (in vitro) m^:^m^^:t=^ 
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f» ^ o $5 a 

:^ -T^/V^StfeSJS J; o T 3 i^if ^ A A tc^^ $ T l^/V =t Vif ^ A A 
15 3 . T T >>'/WSt?T ^ i^f*^ A A J; tJ«/* 

20 

25 tclB^^T^/^'l-^i^^^^S^S^^feo 
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9. •fey>' c-^-^/w^ h>r/vh7>';^:7 3i7— •€:6S;?^:7w:/=f^-^;^ ( 

Sphingomonas) t> (©-Cfc 5lt^^ 8 lJ:|B^(^r i^/W^^S^l^^ 

10 

7^/i-^t^SJ^?(c: J: o T = 31 ^'-tf ^ A ic^^ $ T ix/V' n ^^if ^ 

20 

1 2. r->'/i'=i3i:/i^^AA*fc«r'>/vSfe^^^S;^:jj:j;5^^#»^ 
Ti^/vm^mWh \.XTiy;vWlk^m^m^m ^ M-T^ h\z.X.V) M^^it 

^1 i{c:|sm<DTiy>'W'S^^^mHi^:;^gfe„ 
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15 

18. y t Ki3^i^T/l-;«7y:x— hiy^-^jTw-^^^S^yl^;,; Y~y (Ralstonia) 

1 9. ^/V;^ ^=T (Ralstonia ) Wkii^'y fV:^ h=.T (Ralstonia 

2 0. 9/^^ h:=T • hn:7r (Ralstonia eutropha ) h=T • 
CI.— h n 7 ( Ralstonia eutropha) ArCC17699 -CfcSIf 1 9 (CfBiccZ^r 

25 
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